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EXECUTIVE SUMMARY

PRIMER ON ECONOMIC MEASURES & ECONOMIC METHODS:

ECONOMIC MEASURES:

National Income Accounting measures of aggregate economic activity are usually
referred to as GDP (Gross Domestic Product) or GNP (Gross National Product). These
measures represent the total value of all final goods and services produced in an
economy for a given time period, usually a year. Because prices can change over time,
the above measures must be adjusted to yield real GDP (gdp), real GNP (gnp), which
then represent the value of all final goods and services produced in an economy in terms
of constant dollars. As such, changes in gdp/gnp will now reflect changes in real output.
Because only final goods and services are considered rather than including sales of used
goods and sales of intermediate goods, measures of GDP avoid the problem of double-
counting economic activity, a main advantage of these measures; this report will treat
national accounting measures as representing measures of “true” economic activity.

Economic impacts are not to be confused with economic benefits, they represent
different measures of economic activity. Impacts measure the amount of aggregate
economic activity usually in terms of sales, income, employment, and sometimes tax
revenues that are associated with some type of change to the economy (structural
change - plant closing, reduced demand) or policy change (proposed regulation). Many
times they are based on multipliers that not only account for direct effects (effects on
primary and secondary sectors only), but also indirect and induced effects. Most
individuals are familiar with “expenditure impacts,” reported in the news media, that is,
impacts of consumer/tourism spending. Measures of economic activity as represented
by economic impacts involve double-counting when compared to the true measure of
aggregate economic activity, GDP; impact measures overstate the true measure of
economic activity (GDP). Without evidence of the magnitude of the error involved (the
magnitude that impacts overstate GDP) one must exercise caution in the interpretation
and use of these measures. Above all they should not be used alone, but in conjunction
with other measures in economic justifications of economic development, promotion,
etc.

=3

Economic benefits in the context of economic welfare theory are associated with the
monetary value of specific measures of changes in economic welfare. These measures
are associated with losses or gains in economic welfare and represent lost economic
value and gains in economic value, respectively. In the production sector, the measure
of lost (gains in) economic value is economic rents (or simply rents), i.e., the reduction
(gains) in profits and producer surplus. Producer surplus is a measure of the net
economic value to the producer from the production and sale of goods and-services. In
the consumption sector, a measure of lost (gains in) economic value is the reduction
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(gain) in consumer surplus, a monetary surplus that accrues to the consumer over and
above expenditures from consumption of a good. It represents a net economic value that
accrues to consumers from consumption activities. Any reduction (gain) in it can be
considered a loss (gain) in economic value. Aggregate economic benefits are the sum of
changes in the value of economic welfare to all agents involved (e.g., consumer and
producer). Net benefits are the difference between economic benefits (both direct and
indirect) that would accrue to a project and the costs of implementing the project.

Economic benefits in the context of Cost-Benefit Analysis represent different measures
compared to those of welfare economics. Here, benefits refer to all gains in economic
value (welfare part) and gains in economic activity (e.g., increases in sales, income,
employment, etc.) that directly and indirectly result from the proposed project. Cost-
savings are sometimes included in CBA benefit measures. Hence, benefits in a CBA
context comprise economic value and economic impact benefit measures. However, care
must be exercised to avoid double-counting of benefit measures.

ECONOMIC METHODS:

Cost-Effectiveness Analysis concerns the minimum cost option to achieve a given
objective. [t ignores benefits and does not address economic rationale to achieve a given
objective. It is appropriate when considering how a project can be implemented in the
least expensive way. The procedure is to estimate all costs for a particular option over
time, discount these costs, and then sum the discounted costs (discounted costs
represent the total cost in today’s dollars); the sum of discounted costs is referred to as
present value of costs. The decision criterion is to select that project with the smallest
present value of costs over time.

Cost-Benefit Analysis (CBA) is the primary method in which both the benefits and
costs associated with a project are considered. It is based on economic justifications in
determining the implementation of a project; that is, whether the outcome of a project is
worth the costs of achieving it. Here the analyst must identify and then measure all
possible benefits and costs associated with the presence of the project as opposed to a
situation without the project. This technique has two variations commonly used. One
is to examine the difference among benefits and costs (benefits less costs) for each time
period, discount it, and then sum it, giving the present value of net benefits over time.
The present value of net benefits is the appropriate measure for comparing projects over
time gtven equal scale (size) and time period. The decision criterion is to select that
project that yields the maximum present value of net benefits over time. The second
version is the B/C ratio, where the discounted sum of benefits is divided by the sum of
discounted costs. When benefits equal costs this ratio will equal 1. The decision
criterion is to select that project that yields the maximum B/C ratio. The use of this
ratio is quite controversial even among economists. Most would agree that selecting a
project based solely on the B/C ratio is inappropriate. ‘
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ECONOMIC IMPACT ANALYSIS (PUBLIC POLICY ANALYSIS):

Economic Impact Analysis (EIA) also needs clarification. Many applied policy
problems and proposed federal regulations use variations of EIA, where it is referred to
as Public Policy Analysis. Here the analyst conducts an economic analysis to determine
the effects (impacts) of proposed policy changes, where the economic effects associated
with the policy are identified and quantified. These effects are not the same as
measures.

Economic Input-Output Analysis (I-O) is a specific technique based on an economic input-
output model. [t uses aggregate measures of economic activity such as sales revenues,
income, and employment related to an economy defined by geographic-political boundaries
(a state, region, nation). A main feature of this technique is to determine “multipliers”
which can be thought of as how changes in primary economic activity translates into final
economic activity. Then, one can examine how changes in specific sectors (manufacturing,
services, etc.) affect the entire economy in question. I-O analysis was primarily developed
to address policy questions such as what are the effects on sales, income, and employment
that are associated with some type of change to the economy (structural change - plant
closings, reduced demand) or policy change (proposed regulation). Simulation Models

Simulation models are hypothetical computer models written in either primary
computer code or in a simulation language to represent (mimic) an actual situation and to
then simulate the specific application and changes to it. They have been used in
epidemiology to simulate the spread of an actual disease epidemic. It has been used in
population ecology to simulate population dynamics and the actual spread of an insect
population outbreak and the effects of different control strategies. And some
applications have been based on bio-economic models of fisheries.

RISK-RETURN DECISION MODELS

Risk-Return models are from the field of finance and consist of the applications of
portfolio theory, risk-mean variance models, and variations of the capital asset pricing
model. They are used to decide among tradeoffs between risk and return so as to
determine an efficient portfolio of holdings (least risky collection of assets that yield the
greatest return) for various risk levels. These models are highly complex and
indispensable to analysts and researchers in financial markets.

ECONOMIC ASPECTS OF BEACH USE AND SHORE PROTECTION:
ECONOMIC VALUE OF BEACH USE AND SHORE PROTECTION:

A range of the estimated average net economic value associated with beach protection was
derived from several studies for the purposes of this report yielding a low estimate of net
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economic value of $.35/person per day in 1992 dollars, and a high estimate of $.39/person
per day in 1992 dollars; a range from $.35/person per day-trip to $.39/person per day-trip
in 1992 dollars.

BEACHES, TOURISM AND ECONOMIC DEVELOPMENT:

Notwithstanding that the nature of tourism in coastal areas can create impact effects
(spending effects over and above residents’ spending) and possibly contribute to economic
development if the tourism effect is large enough, several shortcomings of the papers
reviewed weaken their results. These limitations differ by paper and include the following:
1) in several papers projected economic impacts were misinterpreted as aggregate economic
_activity measures (i.e., GDP); 2) the estimated participation rate of beach use in one paper
was based on a misleading procedure that could have introduced an upward bias in the
projected estimates of coastal tourism spending and impacts; 3) another paper used
statistics from secondary, unofficial sources -- such statistics can be quite misleading and
the potential bias and error inherent in secondary source statistics limits the accuracy and
usefulness of any research based on such data; 4) other miscellaneous limitations concern
the research design, the survey design, interpretation. of expenditure data and impact
estimates, derivation of impact estimates, sample size and representativeness of sample
data. Because projected expenses of beach use can become easily inflated and
unrepresentative, the limitations and results found in the studies reviewed raise a general
word of caution for research in this area. Future studies should be rigorous, based on
accepted research approaches and designs, and use appropriate statistical data, otherwise
results will be of little use and will only cloud the issue of the relative economic importance
of coastal tourism vis a vis investment in shore protection.

EXPENDITURES AND IMPACTS OF TOURISM ON THE NJ SHORE

The usefulness of the Longwoods study is in the generation of projected direct
expenditures discussed above and not in economic impacts. Direct expenditures represent the
closest activity to aggregate GNP estimates, because they represent the sales of final goods and
services sold, and do not contain double-counting. Regarding coastal tourism, the Barrier [sland
(long-term beach rentals)(LTBR) component of the Longwoods study represents only one
segment of beach travel and underestimates the importance and magnitude of tourism
expenditure activity (expenditures other than LTBR) in the coastal region of New Jersey. To
develop an estimate of all expenditures associated with beach travel, similar estimates for day
trips and other ovemnight trips (i.., hotel/motel/resort, campgrounds-private and public, and
those that stay with friends/relatives) for the four-coastal counties are necessary. On the basis
of the estimated number of trips and the estimated average trip expense, an upper bound for
expenditures of all beach-related travel was estimated at $2,095.877 million ($1,917.92 million
without gambling (by long-term renters)) for 1993. The Barrier Island (LTBR) component
represented 41.74% of the 1993 estimated tourist beach-related expenditures. If this
proportion is representative across other years, the three-year (1992-94) estimated average
expense for beach trips would account for an estimated $1,887.64 million average/year (45.57%
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of the estimated total) and an estimated $1,726.75 million average/year without gambling in
1992 dollars. However, the reader is cautioned in reading too much into these estimates; they
were developed for illustrative purposes. Little confidence can be placed in the estimates; such
estimates should be developed from a single sample base rather than from two, and should be
developed as part of an objective of the travel and tourism studies in the form of a range. The
estimates developed are meant to illustrate the point that projected tourism expenses associated
with beach trips based on the Barrier Island component are underestimates of such activity,
whereas the county-level estimates of the four-coastal counties are overestimates of beach-
related economic activity. The derived estimate, $1,887.64 million average/year over the 1992-
94 period in 1992 dollars, represents 18% of the four-coastal county thres-year average, and
9.8% of the state three-year average (without gambling expenditures the estimate is $1726.75
million/year representing 23.8% of the 4-coastal county 3-year average, and 10.5% of the 3-year
state average). In 1993, the LTBR and other beach expenditures for the four coastal counties
totaled about $2.0 billion; gambling expenditures at Atlantic City totaled $3.2 billion. Thus,
beach-related tourism and recreation plus gambling accounted for more than half of the $9.7
billion of tourism expenditures in the four coastal counties in 1993. These values are estimates
from the data reported in the Longwoods study and represent the approximate role of beach
recreation and tourism in New Jersey. Further effort should be directed to incorporate beach-
related information in future Longwoods studies.

SHORE PROTECTION POLICY ORIENTED STUDIES:

The Cost-Benefit Analysis (CBA) performed in the New Jersey Shore Protection Master
Plan (NJSPMP) is basically static, although some attempt was made to incorporate changes
that occur over time, namely estimates of future beach use and estimates of future property
lost or damnaged. No attempt was made to incorporate any other dynamic ¢lements nor the
risk associated .with the expected outcome of the projects, where one could introduce
uncertainty into the derivation of net benefits (benefits less costs). A dynamic analysis
would compare and contrast the monetary value of a projects’ outcome if completely
certain versus that with the presence of uncertainty. In the case of beach protection,
possible risk factors could involve such effects as erosion and storm damage that could
cause any project from not being 100% completed, uncertainty over available funds to
ensure 100% completion of any project over the planning period, and uncertainty over the
estimated number of future beach users, and the value of estimated future property
structures lost versus protected. Probably the most serious fault is the problem of
downward bias in both the cost and benefit estimates which would tend to introduce either
an upward bias or a downward bias in the magnitude of the B/C ratio, respectively,
distorting the B/C ratio. The net effect is ambiguous, but places concern over the validity
and accuracy of the CBA in the NJSSPMP.

Policy findings of the ICF (1989) study conducted for the New England/New York Coastal
Zone Task Force were the following: 1) “new” development in coastal floodplains was
found to be a net cost to governments, “existing” development in many cases was worth
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protecting; 2) the “best” policy response was found to depend on the following factors a)
the existing level of development, b) costs from damage, and c) magnitude of revenues
gained; 2.a) in areas that are relatively less-developed, beach nourishment was found to be a
viable policy; 2.b) in areas with high levels of development, protection via dikes was found
to be a viable policy where large amounts of property could be damaged and where dike
building could be coupled with a policy of halting further development; 3) optimal policies
differed over time; and 4) the use of subsidies, e.g., NFIP, was found to have important
consequences on development (in the promotion of development).

Policy recommendations offered by ICF (1989) were for two categories, 1) future
development, and 2) existing development. Concerning future development, ICF
recommended that: 1) continued large-scale development would be a net cost to
governments (costs greater than revenues); 2) NFIP should tighten the availability of flood
insurance to discourage future development (such action would have an effect similar to one
where property owners are charged the full costs of flood insurance); 3) policies should be
implemented whereby property owners are charged the full costs of cleanup and repairs; 4)
policies should be designed to prohibit reconstruction of structures and land should be
rezoned following significant storm damage (e.g., when 50% or more of a structure is
damaged); and 5) governments should establish future policies on shore protection and
announce these to the public (the idea is that if governments pre-committ to a policy of no
provision of shore protection in areas facing “new” development, this will create
disincentives for future development and cause property-owners to internalize and bear the
full costs of damage and cleanup).

Regarding existing development, ICF admits that policy choice “is not an easy answer,”
(ICF 1987:60). Recommended policy options were found to depend on development levels;
in areas with high levels of development it was recommended that policies protect existing
structures, whereas in areas with low levels of development, policies of protection were not
recommended, but recommendations of property acquisition, rezoning, tightening of
insurance, and having owners assume the full costs of damage and cleanup and accept losses
of capital investment in buildings and from losses of the tax base were.

OVERALL SUMMARY:

The basic issue one would like to address concerns whether the deposition of sand on the
beach generates tourism and/or economic benefits. One can think of the coastal zone as a
kind of “economic engine” in the sense that the coastal zone generates economic activity,
such as income, sales, and jobs via tourism and businesses that are water-dependent and/or
require to be located in close proximity to the coastal area. The above studies and
investigators attempt to address different components of the beach fill - economic activity
question. However, because the above studies are based on different research and sampling
designs, and have different objectives, the data and results are too fragmented for one to
develop reliable estimates of economic activity. This means that the data from the literature
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are inadequate to develop point estimates of the magnitude of the economic activity
associated with the coastal zone. Furthermore, studies that have tried to estimate the level
of activity from coastal tourism have tended to ignore the effect of beach nourishment on
coastal tourism activity. Data from the above coastal tourism studies are inappropriate to
address the issue of whether beach nourishment projects on their own, generate economic
activity. In order to isolate and address the issue, investigators must develop studies that
incorporate research designs to isolate economic activity dependent on the coastal zone
and/or on specific beach nourishment projects. Such studies may require data on economic
activity and tourism expenditures that are location-specific, in terms of the relative
proximity to the shoreline, and to beach nourishment projects, and be collected on a
seasonal basis. Such data is sensitive and generally hard to collect. However, without it one
may not be able to advance beyond the current level of analysis and findings.

RECOMMENDATIONS FOR FURTHER STUDY:

a variety of economic techniques such as CBA, Input-Output models, simulation
models, risk-return models, and other relevant economic approaches needs to be
explored to determine their relative importance and usefulness in policy-oriented studies
of shore protection and in their assessment of tradeoffs among the policy options to
determine whether or not all economic techniques provide similar policy
recommendations (there is a possibility that different policy outcomes could result from
different techniques because the techniques emphasize different criteria and
information);

the building of pertinent databases, which involves the collection and development of
appropriate data necessary to specific economic approaches will be dependent on the
specific approach and can be a very lengthy process. Some of these data can be gathered
from the respective ACOE districts (especially for inventory surveys of physical
structures), some will involve statistics and data generated from the state government;

future studies with research designs to isolate and identify economic activity dependent
on the coastal zone and/or on specific beach nourishment projects. Such studies may
require data on economic activity and tourism expenditures that are location-specific, in
terms of the relative proximity to the shoreline, and to beach nourishment projects, and
be collected on a seasonal basis; 5

resources recommended for support of economic studies are estimated to be in the
$100,000 to $150,000 range depending on the 1) time frame, 2) economic method, 3)
range and detail of alternative policy options to be assessed, 4) treatment of risk and
uncertainty, and 5) level of detail required of the data. However, such an estimate could
quickly become a lower bound range involving a team approach of economists and
expenses of $75,000 - $100,000/year for several years;
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the ICF (1989) study is an exercise that demonstrated the complexity of the issues
involved in public policy tradeoffs. However, this is the tip of the iceberg; an analysis
should be intertemporal rather than static; performing an analysis that is intertemporal
and involves many cost and benefit components is an extremely tedious and complex
task; resources of time and funding must match the complexity of the problem;

the analysis must incorporate the elements and effects of uncertainty in benefit and cost
estimates since these depend on the probability of storm occurrence as well as the
magnitude of the storm; hence cost and benefit items are stochastic in nature and vary
according to storm severity, time, and sea-level rise, with sea-level rise magnifying the
risk elements and the effects of erosion and storm damage;

the analysis must also incorporate the element of risk associated with project failure and
outcome; and

the ICF (1989) demonstrated that there are many more elements to consider regarding
policy tradeoffs (level of development, future vs. existing development, level of erosion,
storm-events, availability of flood insurance, who should bear the burden of flood
insurance and that of cleanup and repair costs, land rezoning issues, reconstruction
policies, and future shore protection policy stances); future analysis must be designed to
incorporate these numerous and varied elements.
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Chapter 1 - Introduction

Background
Coastlines have been described as fragile ecosystems that are susceptible to continual erosion
processes from natural forces, e.g., tides, currents, storms. If left unabetted the natural process of
coastal erosion will change the natural configuration of coastlines (e.g., peninsulas, barrier
islands) through a process of attrition similar in nature to a continually depreciating resource/asset.
If nothing is done to slow or maintain the erosion rate, the asset physically decreases over time,
similar to a storage technology with depreciation. In the case of a coastline, the physical
characteristic of this boundary changes over time (i.e., spatial dimensions), decreasing in some

areas and increasing in others.

Prior to man’s development of these coastal areas, the natural process of erosion posed relatively
little problem. There was little economic development to warrant public protection and intervention
a century ago compared to modern times. Presently, where the coastal zone is undeveloped the
process of erosion creates few problems other than the shoaling of tidal inlets and navigable water-
ways. But, where widespread and extensive economic development has occurred involving both
public and private investment, a new and continual problem has emerged. The issue of shoreline
protection is to slow the natural process of attrition (decay), and to minimize the physical and
economic damage that can occur to shorelines, as well as to physical structures and to
infrastructure (i.e., roadways, sewer lines, utility lines, etc) in close proximity to the shoreline.
Over time, oceanfront real estate has become closer to the water and is threatened from storm
surges. Private individuals and small communities, in turn, demand protection and assistance from
government authorities for a location and investment decision that has become susceptible to the
natural process of coastal erosion and storm-events. Had such problems been foreseen and had
zoning and federally-subsidized flood insurance (through the National Flood Insurance Program,
NFIP) been designed to discourage economic development, the problem of coastal protection
might have been avoided or lessened and, in turn, either minimized or eliminated a now necessary
public service (ICF 1989, noted that the NFIP had important consequences on development, i.e.,
in its promotion). However, over time, given society’s preferences and patterns of location angd
development, this problem was probably inevitable. Furthermore, the occurrence of sea-level rise

will continue to subject different areas of land to the threat of coastal erosion and storm damage.

Detrimental effects on specific economic activities occur as a resuit of physical damage or loss of
shoreline and property structures in close proximity to the shoreline, from both long-term erosion
and short-term erosion associated with storm-events. Many of these effects can be classified as
supply effects; 1.e., changes that reduce the abundance (number, quantity, or spatial dimensions
(length, width)) of beachfront property, beaches, and the coast in general. Effects on the demand
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for locations in close proximity to the shoreline (i.e., physical property), and on activities

involving such locations (e.g., recreational beach use, birding, fishing, etc.) can also occur due to
repeated and one-time physical damage and shoreline loss. However, detrimental effects seem to
have a perverse effect on such demand behavior, in that demand has usually increased over time no
matter what the detrimental effect or loss is. Property values have usually risen over time the

closer properties are to the shoreline.

Regarding coastal tourism, precise estimates of New Jersey’s coastal tourism industry are
unavailable. Estimates developed by Longwoods Int’l. can give some idea of the range of its
magnitude. For the Barrier Island component, an estimated average over the three-year period
1992-94 was $787.9 million a year ($786.88 million/year without gambling expenses) in 1992
dollars. However, this estimate only represents one component of beach travel and tourism
activity (i.e., that portion of tourists that rented accommodations along the Jersey Shore), and
underestimates the importance and magnitude of tourism expenditure activity in the coastal region
of New Jersey (other components of beach travel consist of other overnight trips and day trips).
On the basis of the estimated number of trips and the estimated average trip expense, an upper
bound estimate of the three-year average (1992-94) expenditure of all beach related travel was
estimated at $1,887.64 million a year ($1,726.75 million/year without gambling expenses).
However, the reader is cautioned in reading too much into these estimates; they were developed for
illustrative purposes. Little confidence can be placed in the estimates; such estimates should be
developed from a single sample base rather than from two, and should be developed as part of an
objective of the travel and tourism studies in the form of a range. The estimates developed are
meant to illustrate the point that projected tourism expenses associated with beach trips based on
the Barrier Island component are underestimates of such activity, while the county-level estimates

of the four coastal counties are overestimates.

New Jersey’s coastal tourism industry depends closely on the actual and perceived condition of the
shoreline both in terms of the effects of erosion and the effects of marine pollution. For example,
Ofiara and Brown (1989), using the number of beach tags sold as a proxy for beach attendance,
found a decrease in beach tag sales at public beaches in New Jersey that ranged from 7.9% to 34%
from 1988 marine pollution events. Both processes of coastal erosion and marine pollution, in
turn, can adversely effect the state’s coastal economic activity. Ofiara and Brown (1989) estimated
. direct economic losses from the 1988 marine pollution events that ranged from $820.7 million to
$3,060.8 million to the State of New Jersey. Thus, any protection of the shoreline and water
quality, in turm, will maintain the economic return of the state’s coastal tourism industry. One can
think of this physical asset, the coastal zone as generating economic returns in terms of jobs,
income, sales, and tax revenues. Any decrease or lessening of this coastal area could adversely

affect travel and tourism to the area (direct effects) and in turn, economic returns (indirect effects).
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Economic analyses of policies concerning the management of coastal erosion can become
increasingly complex given real world scenarios. Shore protection is complicated due to risk
associated with the expected life of a project which can vary across projects, as well as, expected
returns associated with each project that, too, can vary across projects. Furthermore, coastal
shorelines, and hence, shore protection projects are also subject to exogenous risk due to such
factors as the geographic location, physical characteristics of the shoreline, weather patterns, and
storm activity and intensity, where over a sufficiently long time period episodes can be identified
and categorized that range from periods/occurrences of high risk (i.e., high storm activity) to
periods of low risk (low storm activity), and from sea-level rise. As one might expect, a project
undertaken during periods of low risk would have the longest expected life (defined as the
difference between the projected life measured in years and the actual time a new project must be
implemented for the same coastal location), and greatest economic return compared to initiating the
same project during a period of high risk. However, shore protection must be in place before
periods of high risk are expected to occur just to maintain the coastal area; these projects could be
treated as one-time emergency projects only to last the life of the current storm activity. The effect
of sea-level rise could magnify both the above risk factors, and the effects of erosion and storm

damage.

Ideally, one would like to conduct a welfare analysis (i.e., a first-best analysis) of alternative
policy options of shore protection based on benefit data (i.e., measures of the values of society’s
welfare associated with different policies), but such an approach becomes untractable. These data
are not readily available, and concerning recreational use and nonuse values, costly field surveys
are necessary and sometimes involve highly controversial economic techniques. Furthermore,
aggregation problems exist that involve many individuals with different tastes so that determining
some type of benefit function that would depend on the utility of these individuals given alternative

policy options becomes highly complex.

In the absence of a first-best approach, the most common technique used in economic analyses of
shore protection policies is Cost-Benefit Analysis (CBA), a second-best approach, for a variety of
reasons. Using such an approach, the investigator can determine the ranking of each project in a
particular year with the decision-rule to fund those projects that yield the greatest net economic
benefits/returns until the program funds are exhausted (a similar criteria was used in the 1981 New
Jersey Shore Protection Master Plan). This process could be repeated each year. However, CBA
has several limitations that may prove unrealistic. Some limitations of CBA are that it assumes that

benefits are measurable and can be accurately measured, which for nonmarket goods such as beach
use, benefits usually are not explicitty measurable and are subject to measurement error.
Comparisons can only be made across projects that yield equal net benefits, and CBA is further
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limited due to its association with welfare or pareto criteria; projects which yield a pareto

improvement will be unanimously superior to all other projects, but one can say little about any
two projects which yield the same social welfare without further assumptions about distributional
aspects of the projects to members of society (i.e., assumptions regarding equity across society).
Furthermore, the treatment of risk and uncertainty creates additional complications for CBA
(detailed discussion is contained in Chapter 2.) However, in spite of its shortcomings, and in lieu
of perhaps “better” approaches, CBA is widely used and provides practical decision rules for

public officials that face public policy decisions.

Objectives .

The purpose of this report is to address and examine both the economic issues and the economic
theory relating to the management of coastal erosion, from the dual perspective of coastal erosion
processes and the public provision of shore protection. It is meant to explore the issues involved
in shore protection decision-making that must be considered in the preparation of a new Coastal
Hazard Management Plan. In this regard, this report also summarizes characteristics of typical
beach fill projects in New Jersey during the 1960-94 period from which economic analyses could
be performed.

Specific objectives are to: |) examine the economic theory and economic techniques that can aid in
understanding and evaluating shore protection policy and coastal erosion issues; 2) provide a
review and assessment of shore protection efforts over the 1960-94 period; 3) review all pertinent
literature concerning economics and shore protection, recreational beach use and benefits of shore
protection, coastal tourism, the New Jersey Shore Protection Master Plan (NJSPMP) pertaining to
its economic analysis, U.S. Army Corps of Engineers (ACOE) studies, and any relevant policy
evaluations of shore protection; 4) summarize characteristics of typical beach fill projects in New
Jersey during the 1960-94 period from which economic analyses could be performed; and 5)
provide future directions and recommendations.

The plan of this report is as follows. The pertinent economic theory and techniques are contained
in Chapter 2. Chapter 2 is meant is to serve as a self-contained primer on economic principles and
guidelines, and Cost-Benefit Analysis (CBA) useful in evaluating shore protection policy and
coastal erosion issues. A technical appendix contains an overview of three decades of shore
protection efforts in New Jersey (1960-94). It is meant to form a base from which economic
analyses could be performed. The last chapter, Chapter 3, contains a detailed review of the
economic literature relating to the economic value of beach use and beach protection, coastal
tourism, and public policy issues of shore protection. The economic component of the NJSPMP is
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reviewed here, as are ACOE studies and policy oriented studies of shore protection. In addition,

characteristics of typical beach fill projects in New Jersey over the 1960-94 period are summarized
in Chapter 3. A contribution of this report is the discussion of appropriate economic issues,
theory, and methods useful in examining the joint issues of shore protection and managing coastal
erosion, and of current economic studies and analyses of beach use and shore protection. Such
material was lacking in the NJSPMP. A detailed and thorough analysis of alternative policy
options must be deferred to future efforts.
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Chapter 2 - Economic Principles and Guidelines of Shore Protection: A Primer

Background
Throughout this chapter several terms and concepts will be used to describe detrimental economic
effects and assoctated measures of lost economic value attributable to coastal erosion, as well as
beneficial economic effects and associated measures of gains in economic value attributable to
shore protection efforts. Such a discussion will give the reader perspective in understanding and
identifying benefits and losses that can result from shore protection and coastal erosion,
respectively.

Some discussion of terminology will be useful. Economic losses can be thought of as losses in
economic activity (e.g., sales, output, employment, income, etc.) from coastal erosion and storm
damage. Losses can also represent lost economic value from erosion and storm damage.
Economiic losses and lost economic value represent different‘ concepts. Benefits and economic
benefits suffer from the same problem; they have different meaning and usage in various contexts.
There is a strict meaning of economic benefits from economic welfare theory: gains in economic
value associated with changes in economic welfare measures. This measure will be referred to as
economic value (or economic welfare) in this report. In the context of economic impact analysis,
benefits can also be considered as gains in economic activity. And in a CBA context, benefits have
another meaning and usage; benefits represent all gains in economic value and in economic activity

from a proposed project.

Economic Measures
A number of different economic measures exist that are conceptually separate. From a national
income accounting perspective, measures of economic activity represent total expenditures of final
goods and services categorized by distinct sectors, i.e., GDP (Gross Domestic Product) measures.
The literature of input-output analysis and economic impact analysis treats economic measures as
the dollar amount of output (sales), number of individuals (employment), the dollar amount of
income (income), and the dollar amount of tax revenue (taxes) that result from an outside change .
This represents dollar measures of sales, income, taxes, and employment). From economic
welfare theory, economic benefits and economic losses are other types of economic measures that
represent gains or losses in economic value. Lastly, from the CBA literature, economic benefits
and economic losses are measures that represent gains or losses in economic value and in economic
activity (increases/losses of sales, income, employment). Each of these concepts will be treated in

turn.
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Aggregate Economic Activity

Aggregate economic activity measures are usually referred to as GDP (Gross Domestic Product) or
GNP (Gross National Product). These measures represent the total value of all final goods and
services produced in an economy for a given time period, usually a year. The distinction between
GDP and GNP is due to the definition and location of business entities, i.e., firms. If one is
concerned with all sales within the boundaries of a country or region, GDP is the relevant measure
(e.g., Coca Cola sold in the US). But if we are concerned with sales of all goods and services
produced by domestic-owned firms or firms owned within a region, that is, sales both inside and
outside of the country, then GNP is the relevant measure (e.g., sales of Coca Cola in the US and
sales outside the US). Because prices can change over time, the above measures need to be
adjusted to yield real GDP (gdp), real GNP (gnp), which represent the value of all final goods and
services produced in an economy in terms of constant dollars. As such, changes in gdp/gnp will

now reflect changes in real output.

GDP (GNP) can be measured by two basic approaches, the flow of expenditures approach and the
flow of earnings approach, because economic activity can be represented as a circular flow. This
means that final goods and services are produced by firms using inputs (labor, capital, land,
entrepreneurial skill) usually provided by households. These inputs are, in turn, paid compensa-
tion (wages, rent, and profits, respectively) which constitute the income that is used to finance:
spending on goods and services. As a result, the sum of spending will equal the sum of
compensation, by definition. Basically, the flow of expenditures approach defines GDP as the
amount of spending on: consumption (C), private business investment (I), government services -
both federal, and state and local (G), and if there is foreign trade, exports (X) less imports (M).
Hence, GDP=C+1+G+ X - M The flow of earnings approach takes the sum of compensation
paid to all inputs: wages (for labor), rent (for capital and land), and profits (for entrepreneurial
skill) as national income. Given several adjustments (these include depreciation, and indirect
business taxes) this measure will now equal spending on goods and services.

Economic Impacts

Economic impacts represent another and different measure of economic activity. Impacts measure
. the amount of aggregate economic activity usually in terms of sales ($’s), income ($’s),
employment (No.’s), and sometimes tax revenues ($’s) that are associated with a change in the
economy (e.g., structural change - plant closings, reduced demand, increased demand) or policy
change (e.g., proposed regulation). Many times they are based on multipliers that not only
account for direct effects (direct expenditures on goods and services), but also indirect and induced
effects. Economic impact measures will then reflect the effect that changes (structural changes,
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such as changes in output, investment, employment; or proposed policy changes) in a particular

sector (e.g., services sector from expanded gambling facilities) have on the sales (or employment,
etc.) of other sectors within a study economy. Economic losses (or damages) caused by storms
and erosion, as well as economic gains from shore protection can also lead to economic impacts.
Here, impacts represent the monetary loss or gain to a particular segment of the economy. This
effect consists of several rounds of impacts, that can be described as a multiplier effect. The first
round of impacts involves only the sector of interest (i.e., primary sector) and sectors that directly
interact with the primary sector (i.e., secondary sectors). Subsequent rounds involve impacts
based on the interaction of these secondary sectors with still other sectors (tertiary sectors) i.e., re-
spending activity, and then the interaction of these other sectors with still other sectors‘, until the
effect originating in the designated primary sector is transmitted throughout the economy in

question.

Note that the above economic impact measures differ from those of aggregate measures such as
GDP. The latter measures net changes in the value of final activity without double-counting.
Economic impact measures do contain some double-counting in the summation of the effects
throughout the economy which are precipitated by an initial change. To give some appreciation for
this, take for example a measure of impacts referred to as primary economic impacts. This is
calculated as the sum of sales of output and expenses for inputs for a given industry or sector.
First, this measure is a measure of partial economic activity generated by the study sector rather
than one of total economic activity. This is because it considers only the direct economic activity
generated from the effect of the primary sector on secondary sectors, and not the effects of
interactions among secondary scctors with still other sectors in the economy; that is, multiplier
effects are not included. Secondly, the measure includes double-counting compared to aggregate
accounting measures as GDP. Here, expenses for inputs of the primary sector reflect sales of
outputs of the secondary sector (the secondary sector can be considered as producing intermediate
goods). From a national accounting perspective, by including the full value of input expenses and
output sales rather than just input expenses and the value added (from further processing by the
primary sector) as is done in GDP measures we have double-counted by some degree, and have
overstated the true measure of economic activity throughout the production process. This error.is
compounded when the effects of multipliers are considered. An arithmetic example will provide
further illustration. Consider the production of a cigar. Here the first stage consists of a farmer
selling tobacco to a cigar maker for $3. The value-added to the farmer is $3 which covers his costs
of production (returns to labor, land, capital, and entrepreneurial ability). The second stage in the
process consists of the cigar maker. Here he manufactures and sells cigars to a cigar store for $8.
Now the value-added at the second stage is $5 ($8-$3, i.e., sales less expenses). In the final
stage, the cigar store sells these cigars to consumers for $15; the value-added is now $7 ($15-$8).
The measure of GDP in this example would be the sum of the value-added at each stage, $15.
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(Note this is equal to the value of final sales.) But by summing sales and expenses at each stage of

production ($3 + $8 + $15) we have double-counted the true measure of economic activity; GDP is
$15 and not $26. In this simple example, the measure of primary economic impacts overstates the
true measure of economic activity by a factor of 1.7333 times, excluding multiplier effects. This
example also illustrates the problem of basing arguments for shore protection solely on expen-
diture impacts from beach or coastal tourism; these impact measures can grossly overstate the true
measure of economic activity in shore regions. Without evidence of the magnitude of the error
involved, expenditure impacts must be treated with caution and not as fact.

Benefits as Measures of Economic Value

Specific measures of changes in economic welfare are quite theoretical concepts and are covered in
more detail in various textbooks (see Just et al. 1982, Freeman 1979, 1993, Dinwiddy and Teal
1996, Johansson 1991). These measures are associated with losses and/or gains in economic
welfare and represent lost economic value and/or gains in economic value, respectively. In the
production sector, the measure of lost (gains in) economic value is economic rents (or simply
rents), i.e., the reduction (gains) in profits plus producer surplus. Producer surplus is included
because it represents a monetary surplus that accrues to the producer (the firm, entrepreneur) over
and above the value of goods and services provided (i.e., over variable costs of production), and is
a more appropriate measure of producer welfare than profits alone (Just et al. 1982). Producer
surplus can be regarded as a measure of the net economic value to the producer from the

production and sale of goods and services.

In the consumption sector, a measure of lost (gains in) economic value is the reduction (gain) in
consumer surplus, a monetary surplus that accrues to the consumer over and above expenditures
from consumption of a good (Just et al. 1982). It represents a net economic value to the consumer
that accrues to consumers from consumption activities. Any reduction (gain) in it can be
considered a loss (gain) in economic value. At this point it should stressed that the measure of
consumer surplus is not very accurate, especially if income effects are present; then more specific
consumer welfare measures are appropriate (Just et al. 1982, Freeman 1979, 1993, Auerbach
1985).

In practice, coastal erosion and shore protection can affect many consumers and producérs, and
economic welfare analysis of the changes at the individual level are both impractical and
burdensome. To be useful to public officials, economic welfare analysis requires aggregation over
the individual economic units (consumers and producers) that are affected. This can be
accomplished by analyzing the change in economic welfare at the market level since the aggregation
process yields the economic surpluses associated with the market, or total, demand and supply of
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private goods and services. These are equivalent to the sum of economic surpluses over all

consumers and producers in the market under competitive conditions (Just et al. 1982). Hence, the
change in aggregate welfare will reflect the sum of changes in individual welfare under competitive
conditions.

Unlike private goods and services, public goods and services such as shore protection are usually
provided at zero or nominal costs and are not rationed by price. Because one does not observe
market prices and quantities of public goods, changes in economic welfare resulting from changes
in levels of the public good must be determined at the individual user level and then aggregated
over all users. This involves the use of various nonmarket valuation and/or indirect market
valuation techniques based on representative samples of individuals to obtain estimates of
economic welfare associated with the good in question (these techniques are treated in the

textbooks previously referenced).

In order to evaluaté changes in economic welfare that result from coastal erosion and storm-
damage, and from shore protection, two situations in either case must be compared -- the economic
welfare of the economy that results with the presence of coastal erosion (shore protection), and the
economic welfare of the economy that would occur without it (i.e., in the absence of coastal
erosion (shore protection)). The net change would represent the change in economic welfare
attributable to coastal erosion (shore protection). A procedure known as the “with and without”
rule commonly used in Cost-Benefit Analysis can assist in this process and avoids attributing

effects to an event which are not caused by it.

In the process of assessing changes in economic welfare that result from coastal erosion and storm-
damage, and from shore protection, the measures of economic welfare can further be identified as
being national or regional in scope. The approach that the U.S. Army Corps of Engineers (ACOE)
bases their analyses and decision-making on is based on National Economic Development (NED)
criteria. Regional development (RD) losses (or gains) are the lost (or gains in) economic value(s)
that result from erosion/storm-damage (shore protection) in one geographical area (where the gains
in one area are equal in size to the values lost in another area). NED losses (or gains) represent lost
economic values that occur as the result of erosion/storm-damage (shore protection) in one
geographic area but do not reappear as gains in other geographic areas. These two definitions
classify losses (or gains) at two extremes; losses (gains) in one area that are offset by equal gains
(losses) in another area -- RD losses (gains), and losses (gains) in one area that do not accrue as
gains (losses) in another area -- NED losses (gains). And situations can exist where both types of

effects occur.

Benefits in Cost-Benefit Analysis
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Benefits in CBA are used in a different context compared to that of welfare economics and, thus,

represent different measures. In CBA, benefits refer to all gains in economic value (welfare
component) and gains in economic activity (such as increases in sales, income, employment) that
directly and indirectly result from a proposed project. Cost-savings are also sometimes included in
CBA benefit measures. Therefore, benefits in the context of CBA can comprise measures of
“economic value and economic impact benefit measures. However, a word of caution. Care must
be used to avoid any double-counting of benefits. As an example, consider the aggregate flow of
capital that has left an economic sector due to an outside (exqgenous) effect, such as the loss or
damage to real property and physical structures from erosion/storm-damage. It is equal to the sum
of reduced revenue plus increased costs in the production sector, or the sum of consumer surplus
lost and reduced expenses in the consumption sector. When both sectors are included, it is equal
to the sum of reduced revenues and increased costs from the production sector plus the reduction in
consumer surplus from the consumption sector. Consumer expenditures are not included, because
they represent purchases of goods and show up in the production sector as revenues. Including

both consumer expenditures and producer revenues would be double-counting.

Economic Methods

Present Value Analysis
Present value analysis is the technique that economists use to compare costs and/or benefits of

various projects over time to choose among projects given limited budgets and select a “best” or
several “bests.” Discussion of background material will prove useful so that everyone will be on
an equal level. First, there are two variations of the present value analysis commonly used by
economists, cost-effectiveness analysis and cost-benefit analysis, that are often confused. Cost-
effectiveness analysis concerns the minimum cost way to achieve a given objective. Cost-benefit
analysis (CBA), however, considers both the benefits and costs associated with a particular pro-

ject. More detailed explanations of these two versions are discussed below.

Secondly, there are slightly different interpretations of the present value analysis in the fields of
economics and in finance. In economic theory, CBA is a technique to use to evaluate the economic
feasibility of public projects, i.e., projects financed with public funds (Kohli 1993, Bohm 1973).
CBA is also referred to as capital budgeting, financial analysis or investment analysis in finance
theory and is used to evaluate decisions such as plant expansions and new product development; it
will be referred to as financial analysis in the remainder of this report (Brealey and Myers 1991).
The main difference between CBA in economic thedry and financial analysis in finance theory is
due to the treatment and measurement of benefits that accrue to the project and the decision criteria.

In financial analysis, benefits are treated as all additional income (i.e., sales revenues) that results
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from the project. The criteria of financial analysis is to undertake a project if the internal rate of

return on total investrment based on current market prices for a proposed project is greater than the
prevailing market interest rate. Regarding CBA, benefits are based on the extra economic surplus
(in all economic sectors affected by the project) that are attributable to a project. The criteria in
CBA are to undertake a project if the present value of net benefits (benefits less project costs,
discounted) exceeds zero, or equivalently, if the ratio of the present value of benefits to the present
value of costs exceeds one. In sum, financial analysis considers direct effects of a project, that is,
direct benefits measured as additional income from a project. CBA is based on all direct and
indirect effects attributable to a project, all direct and indirect benefits measured as gains in
economic surplus due to a project. Furthermore, {inancial analysis is not an appropriate technique
not decision eriteria for public projects because government bodies are not in the business of
maximizing profits. Because public projects involve the use of public funds, an objective such as
to maximize social welfare (i.e., the welfare of society) is a more appropriate decision criteria.

All investment decisions and the choice among various projects involve a time element in most
cases and a concern among economists is to properly evaluate present and future dollars. The
issue is that price levels change over time due to inflation and, because one can earn the market rate
of return on investments, one must use a common measure to equate present and future dollars.
This is usually accomplished through the mechanism of discounting, to express all dollars as
present dollars (commonly referred to as the present value) (in much the same manner one could

express all dollars in terms of future dollars).

The basic present value (PV) formula for CBA is:
(D PV = -Cq + (B-C)/(1+1) + (B-C)p/(141)2 + - + (B-C)p/(141)1, or

(2) PV=-Cy+ 3 (B-O)y/(1+0)i,
where “-C" refers to the initial cost outlay, B the benefit in each period, C the cost in each period,

¢ the discount rate, and n the time period (Herfindahl and Kneese 1974, Kohli 1993). These

formulas are appropriate for projects that realize costs and benefits over a time period. The manner
in which the formulas are written with the first element “ -C," represents a situation where a

project involves front end investment (such as when a municipality buys dredging equipment-4o
renourish their beaches). In some cases, there is no front end investment and then the term “-Cy”
is simply dropped (such as when a municipality would hire a contractor to provide shore
protection). The present value of net benefits (benefits less costs, discounted) is the appropriate
measure for comparing projects over time given equal scale (i.e., size) and time period. |

Cost-Effectiveness Analysis. Cost-Effectiveness Analysis concerns the minimum cost method to
achieve a given objective. By definition, it ignores benefits and, thus, does not address economic
rationale to achieve a given objective. It is appropriate when considering how a project can be
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implemented in the least expensive way. The procedure is to estimate all costs for a particular

option over time, discount these costs, and then sum the discounted costs (discounted costs
represent the total cost in today’s dollars); the sum of discounted costs is referred to as present
value of costs. Equation (2) can be easily modified as:
(3) PV=-Cy+ I (O)/(1+n)},
The decision criterion is to select that project with the smallest present value of costs over time.
*This formula can also be used in comparing projects when the benefits realized from alternative
projects are equal, and hence one only needs to consider comparative costs since the only concern
is to provide a project in the cheapest way possible.

Cost-Benefit Analysis. Cost-Benefit Analysis (CBA) is the primary method in which both the
benefits and costs associated with a project are considered. It is based on economic justifications
in determining the implementation of a project; that is, whether the outcome of a project is worth
the costs of achieving it. Here the analyst must identify, quantify, and value all possible benefits
and costs associated with the presence of the project as opposed (o a situation without the project,
choose a time horizon and discount rate, and face an investment constraint. This technique has two
variations commonly used. One is to examine the difference among benefits and costs (benefits
less costs) for each time period, discount it, and then sum it, giving the present value of net
benefits over time, i.e., Equation (2). The decision criterion is to select that project that yields the
maximum present value of net benefits over time. The second version is the B/C ratio, where the
discounted sum of benetits is divided by the sum of discounted costs:

2 (B)y/(14n)l
@) B/C ratio =

b4

¥ (O)(14)

When benefits equal costs this ratio will equal 1, hence if this ratio is greater than 1 benefits will be
above costs. The decision criterion is to select that project that yields the maximum B/C ratio. The
use of this ratio is quite controversial among economists. A brief summary will suffice. Most
agree that selection of a project should not be based solely on the B/C ratio, it should be used in
conjunction with discounted net benefits to rank alternative projects (Margolis 1959, Herfindahl
and Kneese 1974). Also most agree that maximizing the B/C ratio in order to select a project is
inappropriate (Herfindahl and Kneese 1974, Eckstein 1958). Where most economists would
discourage the use of the B/C ratio concerns aggregate (i.e., total) benefit-cost comparison of
projects, conversely most agree that the B/C ratio is useful in examining incremental (i.e., an extra
unit, marginal) benefifs and costs associated with a project in each period (Herfindahl and Kneese
1974, Eckstein 1958). The association between fotal benefits and costs with marginal benefits
and costs in project choice will lend perspective on these points. Recall the decision criteria for
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CBA based on net benefits, choose that project with a maximum of discounted net benefits.

Maximization of discounted net benefits (total benefits less total costs) occurs where discounted
marginal benefits (MB) equal discounted marginal costs (MC) or where the ratio of discounted MB
to discounted MC is equal to 1. Hence, a B/C ratio not equal to one implies a situation where

discounted net benefits are not at a maximum.

Further complications arise when comparing projeéts of unequal scale and time frame. The
following points apply because the decision criterion for both CBA and cost-effectiveness analysis
changes. The B/C ratio, Eq. (4), is useful in comparing alternative projects of unequal scale only
when no extreme variation in scale (referred to as capital intensity) is present (Eckstein 1958). In a
sense the B/C ratio reduces the scale factor; consider two projects one twice the size of the other so
that all proportions are equal, then the ratios will be. the same. But, this raises another issue
concerning the use of capital investment in a project, i.e., front end investment versus rationing of
capital investment among various periods through the project’s life similar to annual operating
expenses. Then the criterion and comparison become more complicated (see Eckstein 1958 for
more detail). When faced with unequal time frames in comparfng projects, the time frames should
be made compatible. This can be accomplished by using a least common denominator (LCD) to
determine equivalent time periods (e.g., a 3 year and a 5 year project have a LCD of 15 years).
And finally, the literature is rich with discussion of the appropriate discount rate to use (see
Herfindahl and Kneese 1974, Bohm 1976, Mishan 1976, Kohli 1994).

Economic Impact Analysis (Public Policy Analysis)

Economic Impact Analysis (EIA) also needs clarification. Many applied policy problems and
proposed federal regulations use variations of EIA commonly referred to as Public Policy Analysis
(Weimer and Vining 1991). Here the analyst conducts an economic analysis to determine the
cffects (impacts) of proposed policy changes on all appropriate economic units (consumers,
producers) and/or economic sectors (consumption, production, government), where the economic
effects associated with the policy are identified and quantified. Such an approach will be referred
to as a Public Policy Analysis in the remainder of this report. Furthermore, the meaning of
economic impacts and of economic impact analysis based on this technique is different and must
not be confused with similar terminology used in the context of an input-output analysis discussed

below.

Input-Output Analysis
Economic Input-Output Analysis (I-O) is a specific technique developed by an economist
(Leontieff 1966) and is based on an input-output model of aggregate measures of economic activity
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such as sales revenues, income, and employment related to an economy defined by geographic-

political boundaries (state, region, nation). A main feature of this technique is to determine
“multipliers” which can be thought of as how changes in primary economic activity translates into
final economic activity, and to examine how changes in specific sectors (manufacturing, services)
of an economy affect the entire economy in question. When one examines such changes
throughout the economy based on an I-O model, such an analysis is referred to as an economic
impact analysis. I-O analysis was primarily developed to address policy questions such as what
are the effects on sales, income, and employment of various structural changes in the economy
(e.g., plant closings/openings, changes in local infrastructure investment, reduced demand), and of

proposed policies (e.g., different minimum wage policies, proposed regulations).

The following discussion will give some intuition behind the I-O approach. The basic premise is
that each dollar of expenditures and/or sales in an industry or sector has an effect on other
industries and sectors as well as on regional (or state and national--whatever the study area is
defined as) output, income and employment. Any change in economic activity (e.g., sales,
investment, employment, technology) will produce a change in a multiplier (or sequential) fashion
throughout the study economy. The magnitude of impacts within an economy resulting from a
change in part of the economy is influenced by the degree of interdependency that exists among the
various sectors within that economy. These I-O models can be solved for sector outputs (i.e.,
sales), income, employment, and tax revenues in some cases. Based on an I-O model solved for
sales, the economic impacts that correspond to the level of activity in a final demand sector on the
level of outputs of the other sectors and on the economy as a whole can be estimated. These
impacts in turn are characterized as either direct, indirect, or induced effects. (Similar remarks can
be developed for I-O models solved for income, and employment). Direct effects represent the
change in demand of industries or sectors directly affected from a change in the final demand of a
given primary sector. Suppose an increase in demand for certain recreational activities such as
marine fishing and boating, or even gambling in Atlantic City occurs in a local economy (say
Atlantic County). This will result in an increased supply of fishing equipment and trips, boats, and
expanded gambling facilities to meet the demand represented by increased sales. This, in turn, will
increase the suppliers’ purchases of inputs (goods and services) used in the manufacture of fishing
equipment, recreational boats, and of gambling equipment. Here, an increase in the demand for
recreational activities has resulted in a direct effect on those industries and sectors (secondary
sector) that supply the primary recreational sector.

Indirect effects measure the effect of secondary sectors’ increased purchases of the inputs

necessary to meet the increased demand for their products. The effect of income generated from
this increased activity that is recipient in the study economy is defined as an induced effect.
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Aggregate economuc impacts on a given economy are referred to as multiplier effects that can

measure output, income, and employment (and sometimes tax revenue) effects. Output multi-
pliers measure the total change in the economic activity associated with output (sales) of all sectors
of the economy (primary, secondary sectors and beyond) that is generated from an additional dollar
of final demand (goods and services of the primary sector). The total change in income that occurs
in a given economy due to a dollar change in final demand is reflected by the income multiplier.
Employment multipliers, have a slightly different interpretation because they are not in terms of
dollars. They show the change in a given economy’s employment generated by a change in output
that causes an employment change of one unit.

Two types of multipliers are estimated in I-O studies to project the total economic impacts created
from a change in final demand (sales) per dollar of direct change in the primary sector within the
economy (i.e., endogenous primary sector). Type I multipliers are defined as (D+I)/D where
D=direct and I= indirect effects, and represent the combined direct and indirect effects of economic
activity within a given economy per dollar of direct change in the designated primary sector. Type
II multipliers, (D+I+IN)/D where D and I are already defined, and IN=induced effects, measure
the combined direct, indirect and induced effects of economic activity throughout the economy per
dollar change in the primary sector within the economy. It is the product of these multipliers with
sales (for output and income effects), and employment in the primary sector (for employment
effects) that results in projections of economic impacts.

This is how the impacts of tourism expenditures on the state on New Jersey are derived in the
Longwoods reports (Longwoods Int’l. 1992, 1994, 1995) of the economic impact on the New
Jersey travel and tourism industry. But measures of economic activity based on such economic
impacts involve double-counting as previously discussed, and have overstated the true measure of
aggregate economic activity as represented by GDP. This error is compounded when the effects of
multipliers are considered. This point cannot be overemphasized. Furthermore, this illustrates the
essential weakness and problem with arguments for shore protection based solely on expenditure
impacts from beach or coastal tourism; these impact measures can grossly overstate the true
measure of economic activity in shore regions. Without evidence of the magnitude of the errar
involved, expenditure impacts must be treated with caution and not as fact. Estimates of direct
expenditures is preferred compared to expenditure impacts of tourism (the Longwoods reports

develops both estimates).

Simulation Models
Simulation models are hypothetical computer models written in either primary computer code or in
a simulation language to represent (mimic) an actual situation and to then simulate the specific
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application and changes to it (see Murray 1993 for more details). They have been used in

epidemiology to simulate the spread of an actual disease epidemic. It has been used in population
ecology to simulate population dynamics and the actual spread of an insect population outbreak and
the effects of different control strategies. And some applications have been based on bio-economic

models of fisheries.

Risk-Return Decision Models

Risk-Return models are from the field of finance and consist of the applications of portfolio theory,
mean-variance models, and variations of the capital asset pricing model (see Brealey and Myers
1991 for the basics). They are used to decide among tradeoffs between risk and return so as to
determine an efficient portfolio of holdings (least risky collection of assets that yield the greatest
return) for various risk levels. These models are highly complex and indispensable to analysts and

researchers in financial markets.
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Chapter 3 - Economic Aspects of Shore Protection

Introduction
This chapter contains a detailed review of the economic literature relating to shore protection, beach
use, coastal tourism, and public policy issues. The economic component of the New Jersey Shore
Protection Master Plan (NJSPMP) is reviewed here., as are ACOE studies and poliéy-oriented
studies of shore protection. In addition, characteristics of typical beach fill projects in New Jersey

over the 1960-94 period are summarized in this chapter.

Specific objectives are to: 1) review all pertinent literature concerning economics and shore
protection, recreational beach use and benefits of shore protection, coastal tourism, the New Jersey
Shore Protection Master Plan pertaining to its economic analysis, U.S. Army Corps of Engineers
(ACOE) studies, and any relevant policy evaluations of shore protection; 2) summarize
characteristics of typical beach fill projects in New Jersey during the 1960-94 period from which
economic analyses could be performed; and 3) provide future directions and recommendations.

The overall purpose of this report is exploratory rather than conclusive. It is meant to examine the
issues involved in shore protection decision-making that must be considered in the preparation of a
new Coastal Hazard Management Plan.

The economic literature reviewed in this chapter is in three main areas: 1) studies of the economic
value of beach use and beach protection, 2) studies of the impacts of coastal travel and tourism , 3)
previous ACOE studies, and 4) policy-oriented studies of shore protection including a review of
the NJSPMP. Following the literature review is a brief section about characteristics of typical
beach fill projects completed in New Jersey over the 1960-94 period. Recommendations for
further work concludes the chapter.

Literature Review .

Economic Value of Beach Use and Shore Protection

Curtis and Shows (1982, 1984). One of the first studies to assess the economic value of
recreational beach use, (Curtis and Shows 1982, 1984) conducted two investigations based on
surveys in Florida. In 1981 a survey of residents and tourists were conducted by face-to-face
interviews (Curtis and Shows 1982). A Contingent Valuation (CV) method based on an open- .
ended question format was used to elicit the willingness-to-pay (WTP) of residents and tourists for
beach use at Delray Beach, Florida. Survey results indicated that residents were willing to pay
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$1.88/person per day for beach use, while tourists were willing to pay $2.15/person per day in

1981 (Table 1). Specific details of the study were not readily available -- these studies were
summarized in Bell and Leeworthy (1986); it is not known what type of sample design was used
nor if specific questions about the value of beach protection were included.

In 1983, Curtis and Shows (1984) appeared to have conducted a similar study of the value of
beach use at Jacksonville Beach, Florida. Residents and tourists were surveyed in 1984 and
results indicated that residents were willing to pay $4.44/person per day and tourists $4.88/person
per day for beach use (Table 1). Again, specific details of the study were not readily available --
these studies were summarized in Bell and Leeworthy (1986); it is not known what type of sample

design was used nor if specific questions about the value of beach protection were included.

It is hard to conclude much from the Curtis and Shows (1882, 1984) studies without knowing the
specific details of the overall research design, including the sample design, questionnaire, and
whether the investigators isolated and controlled for the economic value of recreational beach use
relative to the economic value of beach protection. Compared to the Bell and Leeworthy studies
reviewed, these estimates of beach use are higher in magnitude, but show the result that tourists
were willing to pay more compared to residents as did the Bell and Leeworthy studies. Because
these estimates only refer to recreational beach use and not to beach protection they are dropped

from further consideration.

Bell and Leeworthy (1986, 1985. 1990). In one of the first studies to measure the economic value
of beach use based on consumer surplus techniques, Bell and Leeworthy (1986) conducted a study
of the economic importance and value of beaches in Florida. The study used a split sample
approach, where the population was split into two groups, Florida-residents and tourists.
Concerning residents, a two-part random sample and survey was used, the first part involved a
telephone survey of a random sample of 1000 adult residents to determine participation rates in
beach use, and the second part involved a telephone survey of a random sample of 911 aduit
residents to obtain information on use patterns, spending, and value from use. Regarding tourists,
a total of 4,333 tourists were contacted as they exited the state via auto and airplane. Of this group,
826 were interviewed via a face-to-face survey for data on use, spending, and value from use. All
surveys took place during 1984. Results of specific components of this study were published
elsewhere (Bell and Leeworthy 1985; Bell and Leeworthy 1990), however, discrepancies of the
reported results were found across studies (1985, 1990) with that of the main report (1986), thus

the discussion that follows is based on the main report.
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The study estimated the value of beach use based on both a CV method with an open-ended

question format, and a Travel Cost approach. Results indicated that residents were willing to pay

an average of $1.31/day per person and tourists $1.45/day per person based on the CV method

white paper - 21 -



ODRAFT - July

coastal economics
Table 1.
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(19843, Table 1). Conceming the Travel Cost approach, the researchers first estimated demand

curves for beach use, and then based on the average number of days used, along with other
independent variables evaluated at their mean value, estimated the area under the demand curve
above the average number of days used to calculate consumer surplus. These results indicated that
economic value from beach use were estimated at $10.23/day per person for residents and
© $29.32/day per person for tourists (Consumer Surplus estimates - CS, 1984$, Table 1). One
would expect benefits of beach use for residents to be smaller than nonresidents because residents
are located closer to the beaches, costs of travel to the beach are lower for residents, residents have
more access to beaches, and they have more alternative beaches to choose from than nonresidents.
That is, residents face a rather unlimited supply of local beaches compared to tourists and
accordingly will take advantage of this and use the resource more. Results of the Florida study
illustrate this with residents spending an average of 14.68 days/year per person for beach visits
compared to nonresidents who spent an average of 8.64 days/year per person for beach visits.

Because the Bell and Leeworthy studies did not address the value of beach protection these study

results are dropped from further consideration.

Lindsay and Tupper (1989). In one of the studies that estimated the value of beach protection (i.e.,
erosion control, in general), Lindsay and Tupper (1989) conducted a study to determine three
separate, but successive, economic values; 1) the value beach users place on their recreational use
of the beach, 2) the value of beach protection in general, and 3) the value of having a litter cleanup
program for beaches in New Hampshire and Maine. The study was based on a random sample of
about 1100 beach users split over four coastal beaches in New Hampshire and Maine that were
selected because of differences in physical characteristics across these beaches, (e.g., from
undisturbed-natural environments to some urbanized features - close proximity to seasonal
cottages/condominiums, presence of seawalls). The survey took place during the summer of
1988. The researchers used a CV method with an open-ended question format with face-to-face
interviews to obtain estimates of economic value, i.e., WTP. Results indicated that the estimated
WTP bid for recreational use averaged $47.40/day per person, the estimated WTP bid for beach
protection (i.e., erosion control) averaged $30.80/year per person, and an estimate of the economic
benefits for beach cleanup averaged $26.40/year per person (1988$, Table 1). If one were to
assume a 92-day beach season (June-August), an estimate of the daily economic value from
erosion control would be $0.33/day per person.

An interesting feature of this study is the finding that the mean estimates of economic value varied
across all four beaches, which could reflect the difference in beach characteristics across these four
beaches or difference in tastes, etc.. A limitation of this study is that the estimated mean benefits
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exhibit high variability, in the case of WTP for erosion control over twice the estimated mean value

(i.e., the coefficient of variation was 2.233, which measures the relative dispersion of the mean
WTP bids). Possible reasons for this could be the small sample size and/or that the survey used an
open-ended WTP question. Furthermore, because respondents were asked to assess three types of
values in successive order, an upward bias in the estimates of the second and third successive

values could result.

Silberman and Klock (1988): Silberman, Gerlowski and Williams (1992). In a study of the

economic benefits of beach protection in New Jersey, Silberman and others designed a study to
compare a situation where beaches would undergo a beach protection project to beaches that would
not so as to examine economic value of beach protection at Northern New Jersey beaches,
published in two separate papers, (Silberman and Klock 1988; Silberman, Gerlowski and Williams
1992). The researchers also addressed the issue if economic value from providing beach

protection should represent the sum of use and nonuse values, a concern to economists in general.
The overall objective of the study was to assess economic value attributable to beach protection
projects (i.e., beach nourishment projects) within the Sea Bright, NJ to Deal, NJ area, a 12-mile
stretch of the northern New Jersey coastline. The study area (‘“recreational resource area”)
encompassed the northern NJ coast from Sandy Hook Gateway National Recreation Area through
Belmar, NJ. Because the study’s objectives were to assess both use and nonuse (existence) values
attributable to beach protection, two separate research designs were used, one associated with the
use value component, the other associated with the existence value component. -Discussion of the
existence value component will follow that of the use value component.

To assess benefits from beach use due to beach protection (use value), Silberman and Klock

(1988) used a split research design where two separate groups of beach users were surveyed. One
group was to represent the situation without beach protection (By,/5), the other group the situation

with beach protection (Byy). Estimates of economic benefits attributable to beach protection were
treated as the difference between benefits estimated from the second group less those benefits of
the first group (i.e., B = By, - Byy/o). A split design was used to avoid introducing any upward
bias in benefit estimates corresponding to a situation with beach protection (i.e., By) to avoid

possible bias from successive order (a possible bias in the (Lindsay and Taylor 1989) study). One
group was asked questions pertaining to existing beach conditions (i.e., situation without). The
 other group was asked questions pertaining to beach conditions as if a beach protection project
were undertaken (situation with). The researchers then surveyed a random sample of beach users
that represented both groups during the summer of 1985 via face-to-face interviews, but fail to cite
the sample size of both groups. A contingent valuation approach based on an iterative bidding
question format was used to assess economic benefits from beach use, i.e., use-values. Results
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indicated that beach users were willing to pay an average of $3.90/day per person for beaches that

would receive beach protection (Byy) compared to an average of $3.60/day per person for beaches
that did not receive beach protection (By/,), (19858, see Table 1). The difference, an average of
$.30/day per person (i.e., B = By/, - By), the researchers interpreted as an estimate of economic

value attributable to beach protection. Before continuing one should note the similarity in the
estimated economic value from beach protection in this study ($.30/day per person, 1985$) with
that of the Lindsay and Tupper study conducted using a less sophisticated research design
($.33/day per person, 19883). It is possible that bias from successive order is not measurable in

small samples.

The component of the NJ study to assess existence value (or nonuse value) requires some
discussion about the interpretation of existence value first. In simple language, existence value
represents a value society places on a specific good, here, beach protection, when use is
constrained to zero. In other words, a value for beach protection without use. Existence value is
then interpreted as the value placed on the knowledge that beaches exist that are newly protected
compared to beaches that are eroded for the segment of the pophlation that would never visit or use
these beaches. Hence, it represents a value of preservation versus no preservation for beaches in
general. This component of the study was based on two independent samples and surveys, an on-
site survey using face-to-face interviews of a random sample of beach-users, and a telephone
survey of a random sample of 500 residents in 11 northern NJ counties and on Staten Island, NY.
A CV approach was used in each survey but specific formats differed; an iterative-bidding format
corresponding to the on-site survey and an open-ended format corresponding to the telephone
survey. Silberman and Klock (1988) estimated existence value based on the on-site survey at an
average one-time contribution of $16.31 (1985%, Table 1). If this represents an annual
contribution, an estimate of nonuse value per day could be $.177/day per person (based on a 92-
day season, June-August). A shortcoming of this component of the study was that surveyed
individuals were not given any alternative beach protection projects in other areas along the NJ
coast to choose from,; this fault could have caused an upward bias in the reported estimates.
Furthermore, the researchers expressed concern that sampled beach users expressed difficulty in

understanding the concept of existence value. -

Silberman, Gerlowski and Williams (1992). A more detailed analysis of existence values by
Silberman, Gerlowski and Williams (1992) was based on a comparison of estimated bids from the
on-site survey and the telephone survey, and the difference in estimated bids of users versus
nonusers from a statistical Tobit model where the independent variables were estimated at their
mean values, i.e., E(Y)y - E(Y)qy = XBy, - XBpy, where u=will use in future, nu=will not, E(Y)

refers to the expected value of the dependent variable (existence value) and XB refers to the
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product of the design matrix of independent variables (the X matrix) and the parameters associated

with the independent variables (the B vector). This specification is commonly used to describe
regression models in standard textbooks of statistical and econometric methods (see Ostle and
Mensing 1985, Johnston 1993). The researchers used a Tobit analysis since many zero responses
were present (and ordinary least squares techniques yield biased estimates in such a case) and to
control for the characteristics of use versus nonuse of beaches in the future, because existence
value is only defined as a value when there is no use, and the on-site survey results contained
“noise” as a result (see Judge et al. 1988 for more detail on Tobit models). The results based on
the Tobit analysis indicated that estimates of existence value were an average of $15.10 from the
on-site survey, and $9.26 from the survey of residents that were nonusers. The researchers
concluded that the estimate from surveyed residents is a more appropriate estimate of the average
economic benefit based on the existence of a beach environment preserved from erosion (19858,
Table 1).

Based on this study, if economic benefits are to be based on the sum of use and nonuse values,
then benefits would be estimated as the sum of $.30/day and $.1006/day ($9.26/92-days in the
season) per person or $.4006/day per user; but if benefits only represent use values then benefits
would be $.30/day per person. One must keep in mind the limitations of this study in any
interpretation. It was based on a relatively small sample size, causing a great deal of variation in
the benefit estimates, survey respondents had difficuity in trying to assess a value for existence
value of beach protection, and a choice of at least one or more alternative beach protection projects
located elsewhere in NJ were not offered as alternative choices, which can introduce an upward

bias in the reported estimates.

ACOE Reports. Further studies of the economic value of beach use come from ACOE
unpublished surveys. Using the same survey data as in Silberman and Kloch (1987), Silberman et
al. (1990), the ACOE provide more complete results concerning the survey of beach users only
(U.S. ACOE 1989b). A random sample of beach users were surveyed by personal interview over
the summer of 1985 (July - Labor Day, September) at all public beaches in the Sea Bright to Oceap
Township (Loch Arbor) area with the exception of Deal. Benefit data were obtained based on a
CV method using an iterative-bidding question format. Results from 2,917 surveys indicated a
mean WTP bid of $3.67/person associated without shore protection, $3.89/person for shore
protection with a 50 foot berm, and $3.93/person for shore protection with a 100 foot berm (Table
1, 1985 dollars; no estimates of variability for these mean values were given). Results pertaining
to existence value, the value of preserving the beach, was estimated at an average of $16.41/year in
1985. From these results an estimate of value from beach protection is estimated to be $.22/person
per day associated with a 50’ berm, ahd $.26/person per day associated with a 100’ berm; an
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average of both sizes based on the midpoint of the two WTP-bids pertaining to shore protection is

$3.91/person [(3.89 + 3.93)/2], hence a net effect attributable to shore protection can be estimated
at $.24/person ($3.91 less $3.67) in 1985 dollars.

Another CV survey was conducted by the ACOE during the summer of 1987 for conditions of no
project, a beach fill project with a 50 foot berm, a beach fill project with a 100 foot berm, and a
beach fill project with a 150 foot berm (ACOE 1994a, 1994b). Unfortunately, results of this
survey study were not contained in the report (ACOE 1994a, 1994b) nor were readily available.
Another ACOE study estimated recreational benefits based on a unit day value method for the area
of Barnegat Inlet to Great Egg Harbor Inlet (Reach 7, 8 and 9), but found no recreational benefits
to accrue (ACOE 1992). (A unit day value method basically consists of a monetary value of the net
increase in users as a result of a project valued at a standard day trip expense or at a standard

entrance fee.)

An ACOE reconnaissance report (1993) for the Raritan Bay - Sandy Hook (reach 1) area, used a
unit day value method to obtain estimates of recreational benefits of $2.88/day-trip with shore
protection and $2.40/day-trip without the project; a net difference attributable to shore protection of
$.48/day-trip (in 1982 dollars). Further ACOE reconnaissance studies did not consider
recreational benefits (1991a and 1991b, 1994, 1995).

Koppel (1994): Kucharski (1995). In a recent study conducted at southern New Jersey beaches,
Koppel (1994) and Kucharski (1995), examined the economic value of beach use. During the
summer of 1994, beach users, business owners/managers, and homeowners were surveyed in a
three part process in several southern New Jersey communities (Stone Harbor, Avalon, Atlantic
City, Longport, Margate, Ventnor, and Brigantine). The first phase of the study involved beach
users. A random sample of 1063 beach users were personally surveyed during the summer
months (June, July, August, and Labor Day-September) of 1994. The study used a CV method,
closed-ended referendum type question format to obtain estimates of the value of beach use in
general (this represented a without project condition), an open-ended type question format to obtain
estimates of the value of wider beaches (to reflect beach nourishment), and an open-ended question
format to obtain estimates of the value of preserving the beach from erosion (i.c., existence value).

Survey results indicated that the recreational value of beach use averaged $5.04/person per day
when bids of zero dollars (i.e., $0 bids) were excluded and $4.22/person per day when- $0 bids
were included in 1994 (Table 1).

Concerning the value of a wider beach, that is, the value of beach fill, 81% of the respondents
indicated that they would pay the same, 16% were willing to pay more, and 3% indicated they
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would pay less (Koppel 1994:26). Of those willing to pay more, the average economic value was

estimated at $2.72/person per day above the initial use value estimate, and for those willing to pay
less, the average value was estimated at $1.68/person per day below the initial use value estimate in
1994. On the basis of this information a weighted average of the economic value of a wider beach
was estimated to be $4.59/person per day with $0 bids (i.e., $6.94*165 + $2.54*33 + $4.22*865
= $4879.22/1063 = $4.59) and $5.41/person per day without $0 bids (i.e., $7.76*165 +
$3.36*33 + $5.04*865 = $5750.88/1063 = $5.41) (author’s calculations). On average, these
beach users were willing to pay an additional $.37/person per day for a wider beach in 1994
dollars (for both cases, including $0 bids and excluding $0 bids, i.e., $5.41-$5.04=$.37, and
$4.59-$4.22=%.37).

Concerning the section of the study (Koppel 1994) associated with existence value, results
indicated that the estimated median value was $50 in 1994 dollars (the original report did not
contain any other point estimates of central tendency of sample distributions such as the mean nor
estimates of the variability). Assuming a 92-day season, nonuse value is estimated at $.5435/day.
This would yield an overall economic value (sum of use and nonuse value) of $.9135/day.
However, because mean values are preferred measures of central tendency of sample data, and the
fact that the researchers did not examine effects of protest bids and outliers, the estimate of nonuse
value will not be considered in the remainder of this chapter.

The second phase of the Koppel (1994) study involved a survey of business owners. General
information as well as economic value was obtained from a survey of 156 businesses. Economic
value of beach protection was based on an open-ended CV question format from face-to-face
interviews. Results indicated that business owners were willing to pay almost 20% more in taxes
(19.95% more) for a wider beach, and an average $181/year per business with $O bids or
$256/year per business without $0 bids in 1994 (authors calculations). As a result of the small
sample size, little confidence can be placed on these responses and they will not be considered for

further analysis.

The third phase of the Koppel (1994) study consisted of a survey of 621 homeowners. Survey
results found that 80% of the homeowners were not willing to pay more in taxes/payments for a
wider beach (i.e., beach protection), 17% were willing to pay more, and 2% indicated they would
pay less. This is surprising because homeowners are one group that would gain the most from
shore protection efforts. If the sample were stratified on the basis of proximity to the beach,
responses might have been different. Survey results indicated that the midpoint of the estimated
median value of households willing to pay for a wider beach was $35.50/household with $0 bids
($25 - owners surveyed at home, $46 - owners surveyed at the beach) or $229.50/household
without $0 bids ($380 -owners at home, $79 - owners at the beach) in 1994. This also represents
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a relatively low sample size; 1.5% of all available homes in these communities. Again, little

confidence can be placed on these estimates and these estimates will not be considered for further

analysis.

In addition, the Koppel (1994) study conducted two separate surveys of beach users for the
communities of Brigantine and South Stone Harbor (results of South Stone Harbor were not
provided in the report, but, it is believed similar information was obtained). The Brigantine survey
represented the need to obtain specific information for the ACOE concerning perceptions of beach
use and beach protection; information about economic value was not included in this survey.
Information collected and contained in the report (Koppel 1994) related to perceptions about

physical appearances of different beach nourishment projects.

Kucharskj (1995). In a subsequent analysis, Kucharski (1995) in an unpublished masters thesis,

used the estimates cited above and projected them to obtain estimates in 1994 for: 1) all beaches in
the 5 communities, 2) all homes in the 5 communities, and 3) all businesses in the 5 communities.
Projected estimates in 1994 were almost $101 million for the economic value of beach use, $4.8
billion in lost property value from beach erosion to homeowners, $2.5 billion for existence value
of beach protection to homeowners, and $1.4 million for existence value of beach protection to

businesses (all in 1994 dollars).

Limitations of the combined study effort (Koppel 1994, Kucharski 1995) follow. Neither study
provided estimates of the variability of the estimated average and median sample values along with
estimates of a range of values when appropriate; this weakens the overall study and limits
comparisons with other studies. The relatively small sample size of homeowners and business
owners/managers raises questioné about the representativeness of the data and its variability. Both
aspects limit the usefulness of the data; without some idea of this information one cannot place
much confidence on the estimates, projected or otherwise. Concemning the economic value
analysis, the data were not tested for outliers and protect bids (both can result in a significant bias
of point estimates, i.e., the first and second moments of a sample distribution) and the inclusion of
outliers and protect bids can bias the estimates upward and increase their relative variability. The
result is high sample estimates that are highly variable which one can place little confidence on.
Furthermore, Kucharski (1995) fails to cite other comparable economic studies based on surveys
~ of beach users as well as other studies of the economic importance of beach use and shore
protection. In both reports (Koppel 1994, Kucharski 1995), neither investigator discusses
possible reasons for limitations of the study and of the study results, which is a standard practice

among investigators.
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More troubling are the projected estimates from Kucharski (1995). Throughout the report there is

a lack of discussion about the theoretical framework used, the research design of the study and its
survey instrument, the sampling framework, and an appropriate discussion about the derivation of
the descriptive sample statistics, and possible shortcomings of the estimates. The projected
estimates are highly questionable being based on relatively sm